, 
i 


Used Petroleum 
Lubricating Oils 


1 Reclamation of — 


= 
/ 


DEPARTMENT OF COMMERCE 
BUREAU OF STANDARDS 
WASHINGTON 


Technical News Bulletin No, 69 


January 9, 1923. 


GENERAL NOTE +a% 


Owing to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it will 
be impossible to supply printed information regarding them, 
However, in these cases, when the investigation has pro- 
gressed sufficiently far, the Bureau will be pleased to 
furnish technical data to those engaged in the particular 
application of the subject, in order to avoid the delay 
incident to publication, 


A large amount of lubricating oil is now wasted 

because it is thrown avay,as vnfit for further use. Yet 
such oils can be reclaimed: ane, made as good as new, or even 
better, by simple’ anparatiis, ‘already commercially available, 
For example, the oil in thé trankeases of automobiles 
becomes contaminated with dust and-dirt and diluted with 
gasoline which ledxs' inte it,’ and ‘then when the owner happens 
to read his book of instructions or is otherwise reminded of 
crankcase dilution, he afains ont ‘the oil and throws it 
away. This is needless waste and in certain cities arrange- 
ments have already been made to collect and reclaim crankcase 
oil, 

In an investigation which the Bureau of Standards has 
conducted with apparatus for reclaiming oil, it was found 
that, judging by all the commonly accepted standards, the 
reclaimed oil is as good as new. Certain changes in the oil 
could be detected by special tests, but it is a matter for 
future investigation to decide whether or not these changes 
are detrimental or whether these special tests are necessary. 

The above-mentioned investigation is described in 
Technologic Paper No. 223 of the Bureau of Standards, for 
sale by the Superintendent of Documents, Government Printing 
office, Washington, D, C., at 5¢ per copy. 
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2 A New Method Storage batteries have recently come into very 
for Determining extensive use particularly in connection with automobiles, 
the Rate of and anything dealing with the proper method of caring for 
Sulphation of such batteries is, therefore, of considerable general interest. 
Storage Battery ihe life and efficiency of storage batteries depend upon the 
Plates purity of the materials used in constructing the plates and on 


the purity of the electrolyte. But little exact information 
is available on the effect of impurities in the solution which 
serves as the electrolyte, and the methods ordinarily 

employed for determining the effect of such impurities are 
time-consuming and often inaccurate. 

A new method has been devised by the Bureau of 
Standards for measuring the rate of sulphation of the plates 
resulting from local action. This method is rapid and 
accurate but requires some special apparatus. By this method 
a study has been made of the rate of sulphation of both 
positive and negative plates in solutions of varying con- 
centration. The results are described in Technologic Faper 
No. 225 of the Bureau of Standards which may be obtained from 
the Superintendent of Documents, Government Printing Office, 
Washington, D. C., at 5¢ a copy. This paper covers the first 
step in a more extended investigation of the effect of 


impurities. 
S$ Multi-Layer bulti-layer coils, that is, coils having more than one 
Coils for Radio leyer of winding, are used in radio and many other classes of 
Apparatus electrical work, The simple form of coil, that is, one wound 


layer on layer, has a very considerable capacity betireen the 
windings and is, therefore, unsuitable for radio work in 

which the capacity of the coils must be kept as low as possible, 
Various means have been used to reduce this capacity, such as 
special forms of winding and methods of separating the 
different windings from each other, 

In the design of electrical apparatus and particularly 
radio apparatus, it is important to be able to calculate the 
inductance of the various types of multi-layer coils. 

Formulae for the inductance of simple tyres of multi-layer 
coils have been derived by a number of scientists, and it has 
been found that for the special types of low-capacity windings 
employed in radio work, the same formulae apply as for a simple 
circular coil of rectangular cross-section provided that an 
appropriate correction is made for the space occupied by the 
insulation, These formlae, however, are complicated and for 
any given case the necessary computation is tedious. fFurther- 
more, there are a number of different formulae, each one 
suited to some particular type of coil, so that the engineer 
may find it difficult to select the formula best suited to his 
particular problem. liethods having for their object the 
avoidance of these difficulties have been in use for some time, 
but none of them allow an accuracy greater than 1% at the 
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best, and in some instances the use of such approximate 
formulae give only a very rough degree of accuracy, 

Scientific Paper No. 455 of the Bureau of Standards, 
"Tables for the Calculation of the Inductance of Circular 
Coils of Rectangular Cross~Section," which may be obtained 
from the Superintendent of Documents, Government Printing 
Office, Washington, De C., at 10¢ a copy, gives tables which 
have been carefully calculated by means of which the inductance 
of mlti-layer coils may be quickly and accurately computed 
by the simplest of mathematical operations. 

The values in the tables are correct to 1 part in 
10,000. The necessity for long and tedious computations 
directly from complicated formulae and for selecting the most 
suitable formula for a given case are thus avoided, The 
formulae on which the tables are based are collected for 
reference, and the theoretical problems involved, as well as 
the limitations of each formula, are discussed. Exampies are 
given to illustrate and explain the use of the tables and the 
esloulation of mutual inductance for certain cases of multi- 
layer coils is treated, 

The paper should be regarded as supplementing 
Scientific Paper No. 169 "Formulas and Tables for the 
Calculation of iutual and Self-Inductance,' which covers 
many different kinds of inductance coils. 


The Bureau is undertaking a comparative study of the 
methods which are used in measuring dielectric loss in 
condensers, esjm@ially those having a large value of capaci- 
tance. The Bureau has an air condenser with a capacitance 
of 1/10 of a microfarad which will withstand 3000 volts with- 
out any appearance of corona. The losses in other condensers 
may be compared with this air condenser which has negligible 
loss by means of bridge methods. This is not only the most 
accurate and dependable method of measuring dielectric loss 
but also is one of the simplest when there is available a 
condenser having known losses. 

On account of the difficulty of maintaining a condenser 
of knowm loss, many of the manufacturing concerns have used 
other methods for measuring dielectric loss, the principal 
ones being the electro-dynamometer method and the electro- 
static wattmeter method. Although these methods determine the 
loss in terms of well-established units, the correction terms 
in the formulae which must be applied are of such importance 
in measuring condensers with low power loss that there is 
often considerabie uncertainty in the results. It is the 
purpose of the Bureau to study these methods carefully and to 
learn the importance of the various factors which enter into 
“¢@ determinaticn, 

The Bureau is investigating first the electro- 
dynamometer, and after studying the construction of all 
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comercial electro-dynamometers available, it was thought 
best to construct one according to the Bureau's own 

designs, This instrument is of a static type with oil 
damping. Preliminary tests show that its ‘constants are 
satisfactory for the desired measurements, Auxiliary 
apparatus is now being collected to begin actual measurements 
of condensers. 


The growing interest among engineers and designers 
in the correlation of the magnetic and other physical 
properties of iron and steel has given impetus to the study 
and development of methods for maling the necessary 
magnetic measurements. ifany materials of an excerimental 
composition or of extreme vurity are available only in 
limited quantities, and the ability to obtain magnetic 
measurements on small samples would be of decided advantage 
both from the point of view of economy of material and 
because of the ease of the machining and heat treatment. 

The direct determination of the magnetic properties 
of small samples with any degree of accuracy is a difficult 
matter, but the Bureau of Standards has recently developed 
an apparatus capable of measuring the magnetic properties 
of such a sample with a satisfactory degree of precision. 
fhe method involves the comparison of a sample of the 
material to be tested, which is in the form of a cylindrical 
bar 6 mm in diameter and 10 em long, with a reference bar, 
the apparent magnetic properties of which have been deter- 
mined through calibration by means of standard bars having 
accurately known proverties. This method is capable of 
giving results accurate within 5% for most materials. As 
the accuracy depends, to some extent, upon the degree with 
which the properties of the test bar agree with those of 
the standard bar used for the calibration, the range of 
materials which can be tested with satisfactory accuracy 
depends upon the range of the properties covered by the 
series of standard bars. 

This work will be found described in Scientific 
Paper No, 448 of the Bureau of Standards, for sale by the 
Superintendent of Documents, Government Printing Office, 
Washington, D. C., at 5¢ a copy. 


Attention is called to the new edition of Circular 
No. 56 of the Bureau of Standards which will be sublished in 
the near future. This circvlar, when first issued in 1916, 
was very cordially received by the electric light and power 
industry, including both commercial and municipal plents. 

The circular contains a full discussion of the 
engineering and technical features underlying standards for 
light and power service. Tiwenty-tivo states through their 
publie service commission have adooted electric service 
rules, ~any of these being based upon suggestions contained 
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in Circular No, 56, The new edition will present a 
suggested set of rules suitable for adoption in any state 
with such changes as may be necessary because of local 
conditions. Three ordinances are suggested for the repu- 
lation of the electric service by city authorities, and 14 
may be mentioned in this connection that the Bureau has 
recently prepared an ordinance for the City of New Haven, 
at the request of the City Sealer of Weights and lleasures. 
This ordinance covers the errors in testing of meters for 
electric, gas, and water services. The new circular also 
contains a complete digest of all state and municipal 
regulations now in force in the United States covering 
electric service. 


7 Radio The Bureau of Standards has called a conference on 
Standardization radio standardization which will meet in New York City, 
Conference Friday, January 12. Since the announcement of this conference, 


great interest has been manifested by radio manufacturers, 
operating companies, and by large users of radio equipment. 
Many have expressed the hore that the conference will result 
in a definite formulation of standards of nomenclature and 
performance for radio apparatus and service. It is evident 
also that the establishment of standard methods of testing 
radio receiving apparatus is a matter of the first 


importance. 
All radio trade associations and national associations 


of an engineering and technical nature which have made known 
their interest in radio have been invited to the conference, 
It is expected that radio manufacturers will, in general, be 
represented through the radio trade associations. 


8 Relative Technologic Paner No. 222 of the Bureau of Standards, 
Usefulness of for sale by the Superintendent of Documents, Government 

Gases of Differ~ Printing Office, Washington, D. C., at 25¢ a copy, gives the 
ent Heating results of laboratory tests conducted at the request of the 
Value, and Ad- Public Service Commission of Ifaryland on the relative useful- 
justment of ness of gases of different heating values and the correct 
Burners for adjustment of burners for changes in heating value and 
Changes in Heat- snecific gravity of the gas. 

ing Value and The information given in the report will assist gas 


Specific Gravity companies in deciding on proper heating value standards and 
will show that the consumer's appliance should be adjusted 
ts give the best service with the particular kind of gas 
that may be supplied. The paper should be of considerable 
value to companies which supply mixed gases, since it shows 
how much the mixture may be varied in composition and 
heating value while still giving satisfactory service in the 
average appliance. 

The tests were conducted primarily to determine 
whether the consumers in Baltimore were getting as good gas 
service with the present standard of 500 B.t.u. per cubic 
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foot as they obtained with gas of a higher heating value 
which was formerly supplied. The tests showed that rrith 
proper adjustment of the appliances, the service should be 
equally good. However, the relative cost of the service 
now and under former conditions is not taken into 
consideration in this report. 


For some time past the Bulletin has contained refer- 
ences to the study which has been in progress in the 
metallurgical laboratories of the Bureau on the properties 
of various grades of boiler plate through the range 20° to 
465 °Ce This has been conducted to determine the effects of 


‘blue and cold work, variations in rate of loading,’ elastic 


overstrain, and subsequent behavior of the overstrained 
steel with time, The results of this work have been 
published in Technologic Paper No, 219 which may be 
obtained from the Superintendent of Documents, Government 
Printing Office, Washington, D. C., at 10¢ per copy. 

The paper deseribes the ‘special apparatus employed 
for making high temperature tensile tests and the differences 
in behavior of the steel which were noted in various 
teuiperature ranges. It was found that the proportional 
limit of the several zrades of plates does not decrease. with 
the first rise in temperature but is either maintained at 
about room temperature value or increases before the final 
decrease occurs. 

The increased strength produced by rolling cold or 
at blue heat (300°C) is maintained throughout a considerable 
temperature range, but these effects may be removed by 
suitable annealing. High provortional limit exists while 
tempering cold rolled plate at 300°C or after cooling to 
room temperature, an effect which can be used to advantage 
in the production of cold finished products, such as thin 
walled seamless steel tubes where bluing after. the final 
cold pass will produce a high elastic ratio, 

Some effects of tensional elastic overstrain are 
also described in detail, Among the tests made are those 
showing that the proportional limit can be made to approxi-~ 
mate the tensile strength by overstraining succesively at 
blue heat with gradually increasing loads. Differences in 
oshavior of overstrained steel upon etching are observed 
depending upon whether the overload is applied above 465°C 
or below blue heat (300°C), Likewise, the effect of 
decrease in rate of loading is different in these ty 
temperature ranges, though little variation in tensile 
properties was observed when tests were performed 30 tines 
as fast as would ordinarily be the case. 


Five types of steel are to be considered in this 


investigation, and the second steel of the series has been 
heat treated for the first set of tests in which hardening 
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temperature is the variable, In connection with this work 
a number of treatments were applied to a single heat of 
high tungsten low vanadium steel to determine whether so- 
called fish scale or flaky fractures could be produced 


intentionally irrespective of the quality of metal as has 
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been claimed. Normal fractures were obtained, however, in 
all cases, but these tests will be supplemented by further 
work with steels of questionable quality, The question was 
brought up for discussion at a recent meeting of the 
American Society for Steel Treating at Rockford, Ill. 


Several tests have been conducted to determine the 
resistance to wear of hardened and tempered chromium steels. 
It was noticed that while the so-called standard hardened 
specimen, which was run on the upper shaft of the testing 
apparatus, invariably had a polished surface at the con- 
clusion of every test, the bottom specimen, especially the 
tempered specimens, presented a dull appearance which was 
presumed to be caused by abraded particles sticking to the 
specimen, It seemed, therefore, that specimens with this 
dull mottled appearance would show a loss of weight less 
than the actual loss. To prove this several tests were made 
of Ketos steel running the standard hardened specimen on 
the lewer shaft and the tempered specimens on the upper 
shaft. The curve of rate of wear versus tempering tempe ra- 
ture obtained was similar to the previous curve but showed 
a greater rate of wear. | 

The tempered specimens under the last-named conditions 
were free from abraded material at the end of the tests. 
Efforts will be made to prevent the adherence of the abraded 
metal particles to the specimen. 


The Bureau has undertaken some work to show whether 
electrodeposited metals are affected in structure by the _ 
nature of the material upon which they are deposited, ‘The 
simple case which has been tried so far, copper upon copper, 
indicates that if the metal base is carefully cleaned 
chemically, the crystalline structure of the base is iain- 
tained and extended into the layer of deposited metal. 


A. short series of iron-sulohur-manganese alloys has 
been prepared by melting under air, for comparison with a 
portion of a similar series prepared in the Arsem vacuum 
furnace, in order to determine whether the presence of 
oxygen in the alloy influences the sulphur limit and the 
manganese~sulphur ratio for successful forging. 

It has been necessary to develop a new type of 
refractory crucible for use in preparing the carbon alloys of 
the vacuum-fused series of this investigation, “langanese 
crucibles are not desirable on account of the slagging out of 
sulphur. 
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Zirconium silicate crucibles served satisfactorily 
for the preparation of the iron=sulvhur and iron-sulphur- 
manganese alloys, but with the addition of carbon, the alloys 
are contaminated by silicon. Tests are now in progress to 
determine the suitability of a crucible made chiefly of 
zirconium oxide, 


A paper on the determination of aluininum as phosphate 
by G E. F,. Lundell and H. B. Knowles was published in the 
“ournal of Industrial and Engineering Chemistry, Vol. 14, 
page 131. The paper may be summarized as follovws: 

Determinations of aluminum as phosphate are generally 
in error, Acceptable determinations are possible when only 
a few milligrams of aluminum are involved, and high values 
are the rule when more than 1 to 5 milligrams of aluminun 
are precipitated by ordinary procedures. Immoderate washing 
of the precipitate or the use of a weak acid wasileads to 
low values, as does also precipitation with only a moderate 
excess of the precipitant or precipitation in alkaline 
solution. In these conditions iron behaves like aluminum 
while titanium invariably yields low values. 


In the official Treasury Decisions (T,D.39350), 
Vol, 42, Dec. 14, 1922, there appeared an important ruling 
on the testing and sampling of all imported molasses and 
sirups. While the Fordney-licCumber Tariff Act was being 
formulated, the Bureau, at the request of the Ways and lleans 
Committee of the House of Representatives, submitted 
information on the ilolasses Schedule and suggested the 
necessity for departing from the old method of assessing 
duty on an imported molasses by the polariscopic test. A 
change to the assessment of duty on the total sugars present 
was made with a fixed minimum rate and sliding scale with a 
fixed increase for each additional percentum of total sugars. 
The Bureau's recormendations were incorporated in the Tariff 
Act and since the passage of this Act a controversy has 
arisen as to what is meant by the term "total sugars." An 
important hearing on this question was held on November 14 
by the Treasury Departmentwhere representatives of all the 
large importing interests, the American Sugar Refining 
Company, the American ilixed Feed lanufacturers Association, 
the American Farm Bureau Federation, the Louisiana Cane 
Growers' Association, and others appeared. i 

As a result of this hearing, the Secretary ol the 
Treasury definitely adopted the official method of the Bureau 
of Standards for the determination of total sugars, ane also 
incorporated therein the Bureau's recommendations on the 
methods of sampling, ete. To prevent misunderstand ing in 
the trade or by Customs officers, the decision gives in full 
detailed methods of laboratory procedure, and methods for 
the sampling of cargoes. 
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The images formed by lenses are imperfect, and it is 
the task of the lens designer to compute lens systems in 
which the faults in the image shall interfere as little as 
possible with the uses for which the lens is designed. ‘ho 
requirements for a telescope objective are different from 
those required for a microscope objective, while those for a 
camera lens are still different and vary according to the 
particular type of work which it is desired to carry out 
with the lens. Lens designing is really an engineering 
proposition in which known scientifie facts are applied to 
the solution of a definite problem in construction. 

Scientific Paper No, 461 of the Bureau of Standards 
on the Spherical Aberration in Thin Lenses, for sale by the 
superintendent of Documents, Government Printing Office, 
Washington, D. 0., at 10¢ a copy, is a contribution to the 
meager stock of engineering data on the subiect of lensese 
It presents the data with reference to spherical aberration 
for a wide range of shapes of lenses for such indices of 
refraction as are likely to be met in optical designing. 
These data have been calculated from formulae which are well- 
known, and the data so collected have been applied to the 
calevlation of some of the simpler tynes of optical systemse 

Instructions are given in this publication for 
calculating without great labor the curves for a telescope 
lens made from any sort of optical glass. These calculations 


the results are represented in the usual engineering fashion 
by curves. The paper contains a short discussion of the 
limitations and possibilities of the method of calculation 
used, thus furnishing the reader with general ideas of the 

way in which lenses may be combined to produce desired results. 


The committee on the preparation of specifications 

for plate and window glass met at the Bureau on December 18, 
Representatives of architects, jobbers, wire glass manu- _ 
facturers, and the Federal architect's office were present. 
The tentative specifications submitted were modified some= 
what and accepted by the members present as fulfilling their 
needs, Many of the manufacturers were not represented, but 
the acceptance of the specifications by the absent members 
will be requested. F 


Several previous issues of the Bulletin, beginning 
with No, 31, dated November 5, 1919, contain notices of the 
very thorough investigation which the Bureau has been con- 
ducting on a hollow tile and concrete floor slab reinforced 
in two directions. Three vears have passed since the work 
was commenced and valuable data have been secured and pub- 
lished as Technologic Piper No. 220 of the Bureau of 
Standards, for sale from the Superintendent of Documents, 
Government Printing Office, Washington, D, Cs, at 25% ner copy. 
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The test slab (located at Waynesburg, hio) was built by 
laying hollow clay tiles in rows in trro cirections at right 
angles to each other 4 inches apart, laying a 1/2" round 
steel reinforcing bar in each space betieen the rows of 
tiles and finally filling this space with concrete and 
allowing it to harden. The slab is approximately 6 in. 
thick, 50 ft. wide, and 115 ft. long, and is divided into. 
18 panels, being probably the largest floor slab ever con- 
structed for test purposes. 
When the slab was about 2 months old, a load several 
: times as heavy as any to which such a slab would be subjected 
in an beat building Wes applied. ae different stapesiof 
measured 
Ol of an 


tt i SL 


with an iactreneee Bie yc to movenenss “of 0 
inch. From this information it has been possi ib 
| . late the stresses in the bars and to estimate e 
were to failure at any given load. The load was te Pian 
Place for several ithe énd as no séricus damage to the 
slab resulted, the load was further concen Mag. Chimney 
bricks were piled upon certain panels of the slab toa 
height of 20 ft. This load was left in place and nor has 
been on the slab for nearly 2 years. Nowhere has the slab 
broken down, though at one place cracks have opened and at 
| the same place a large deflection has occurred. 
yg While it is important for the protection of human 
life that floors have adequate strength, it is also important 
because of the high cost of construction work that the flocrs. 
4 should not be built umecessarily strong. This investigation, 
¥ therefore, furnishes valuable data in relation to their 
economical design. 


19 Tests of During the past month tests have been conducted on 

Building Stone S saumles of slate for the DR een of Public Buildings 
and Grouncs and on 4 samples for ths Post Office Departme:t. 
Weathering tests have also we conducted on pict sarnoles 

of limestone and sandstone. Fart of this work consists of 

% actual freezing tests while another part makes use of the 

‘ crystallization of comion salt in the pores of the stone. 

The latter is of interest in practice where stone is used in 

and above salt water and also in soils that carry a consider~ 

able amount of salts, Attention is also being given to the 

relation of this action to actual freezing, since it offers 

the possibility of determining the weathering qualities of 

stone by a simpler method than that of actual freezing. 
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20 Erection of For many years a small branch of the Bureau of Standards 
» 10,000,000 1b, has been maintained in Pittsburgh for the testing of 
Testing Machine structural materiels. Recently it was decided to concentrate 
all of this work in Washington with the result that for some 
months past the ecuipment of the Pittsburgh laboratory has 
been in process of removal from its old: site to the permanent 
location at the Bureau. 
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An interesting part of this work has been the 
transportation and erection of the 10,000,000 1b. Olsen 
testing machine. This work is now practically completed, 
and it is hoped that the machine will be calibrated and 
ready for use about the time this Bulletin is sent out. 
Advantage was taken of the dismantling of this machine to 
prepare complete drawings of the various parts for future 


USCe 

21 Meeting of Representatives of the Bureau attended the second 
Advisory Board annual mecting of the Advisory Board on Highway Research at 
on Highway the headquarters of the National Research Council, Washington, 
Research D. CG. The Bureau was asked to name a representative to 


serve on the committee dealing with the stability of concrete 
in sea water. A meeting of this committee was held on 
Decextber 18 in New York, and a program for extensive research 
on this subject was considered as well as means for financing 
the work. 


22 Meeting of According to the resolution passed at the meeting on 
Textile Research September 27, 1922, by associations and individuals interested 
Committee in textile research, the wool industry has selected a joint 


committee on research and standardization which met at the 
Bureau on December 12. The results of this meeting indicated 
that the wool industry as a whole is entirely favorable to 
the movement and very anxious to cooperate in every way 


possible. 


23 Shoes for Tn connection with the development of a standard shoe 

Postal Employees for postal employees, 25 pairs of shoes have been received 
from the U. S. Public Health Service. These will be sub- 
jected to service tests to determine the quality of the sole 
leather and to determine any inherent weaknesses which may 
be due to construction, 


PUBLICATIONS OF THE BUREAU OF STANDARDS RELEASED DURING DECEMBER, pS Pea as 


Scientific Papers 


S 447 Theory, donstruction, and use of the photometric 
integrating sphere. E. Be hosa and A. H. Taylor 10¢ 
S 450 An electron tube amplifier using 60-cvcle alternating 
current to supply power for the filaments and plates. i 
PP. D. Lowell S¢ 
5 45% Spectrophotoelectrical sensitivity of bournonite and ; 
pyrargyrite. W. W. Coblentz and J. F, Eekford 10¢ 
S 452 Structure of martensitic carbon steels and changes in 
microstructure which occur upon tempering. oti 
H. S. Rawdon and Saimel Epstein 15¢ 
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§ 463 — Preparation and properties of pure iron alloys: I. Effeots 
of carbon and manganese on the mechanical properties of 
pure iron. Robert P, Neville and John R, Cain © Loy 


8 454 Action of charred paper on the photographic plate and a 
method of deciphering charred records. Raymond Davis 5¢ 


S 457 Gases in metals: I. ‘The determination of combined nitro- 
gen in iron and steel and the change in form of nitrogen 


by heat treatment. Louis Jordan and F. E. Svwindells 5g 
Technologic Papers 

T'219 Effect of temperature, deformation, and rate of loading on 

the tensile properties of low-carbon steel below the 

thermal critical range. H. J. French 10¢ 
T 221 Magnetic susceptibility and iron content of cast red 

brassese L. H. Marshall and i, L. Sanford 5g 
T 222 Relative usefulness of gases of different heating valuc 

and adjustments of burners for changes in heating value 

and specific gravity. Walter '!, Berry, I. V. Brumbaugh, 

J. He. Eiseman, G. F. Moulton, and G. B. Shawm 252 
tT. 225 Reclamation of used. petroleum lubricating oils. 

Winslow H. Herschel and A. H. Anderson 5¢ 

Circulars 

Cc 80 Protective metallic coatings for the rustproofing of 

iron and steel (2nd. edition) 20/ 

Miscellaneous Publications 

™ 50 Annual report of the Director of the Bureau of Standards 

to the Secretary of Commerce 
M 51 Revert of the fifteenth annual conference on weights and 

measures , 152 


These publications may be obtained from the Superintendent of 
Documents, Government Printing Office, Washington, De C., at the prices 
given above, 


Respectfully, 
Fe Ce Brown 
7. Acting Director 
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